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FOR NAVIGATING 


The RIVERS FORTH and DEVON. 


HE river Forth, in its courſe from Gart- The river 
more to Alloa, a diſtance of twenty ſeven Forth. 
miles, meaſured in a ſtreight line, runs wholly in 

a level plain of a deep clay foil. This extent of 

the river is naturally divided into two diſtricts ; 

the upper Forth or the freſh water river, which 

is higher than the riſe of ſpring tides ; and the 

lower Forth or the Tideway. 

The part of the upper Forth, which may moſt The upper 
eaſily be made navigable, commences near Gart- Fob. 
more, and is ſeperated from the lower Forth by a 
fall over a rock at Craigfarth-dam, where it ends, 
and the Tideway commences. It meaſures a- jt length. 
bout twenty miles in a ſtreight line, and thirty 
three by the windings of its channel, which is ex- 


tremely crooked. 
The 
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Nature of The Upper Forth has a narrow channel with 
its channel. ſteep ſloping banks; the ſurface of the water is 
generally twenty feet under the ſurface of the 
ground, and the river is moſtly deep, there be- 
ing great diſtricts of it that have always eight or 
ten feet water; but thele are ſeperated by ſhal- 
lows, ſome of which have not more than two leet 
water in the ſummer ſeaſon, 

The river runs exceeding gently ; and except at 
three places, it has no very ſenfible declivity of 
ſurface. The lowermoſt of thele is the fall over 
Craigforth- the rock at Craigforth-dam, where the ſurface of 
_ the upper river is c'ght feet above that of neap- 

tides, and four feet and a halt above tpring-ides 
high-water. 
Ford of Frew The ſecond ſtream is at the ford of the Frew, 
which, mealuring by the windings of the river, is 
eighteen miles diſtant from Craigtorth-dam. Ihe 
declivity of ſurface at this place is about three feet, 
and the length of the ſtream about two hundred 
yards. The ford appears to be wholly compoted 
of gravel, brought thither principally by the burn 
of Balquhan, which enters there, and is the only 
ſtream that brings much gravel to the Forth. 
Ford of Car- The third ſtream is at Cardroſs. It is about 
* ſeven miles above the Frew, and is about a mile in 
length, running partly upon a rock, and partly 
upon a gravel bottom. '| he perpendicular tall 
here is about eight {cet and a half when the river is 
low, and docs not exceed tix jcet when there is any 


freſh. 


Has 3 falls 


or ſtreams. 


From 
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From Cardroſs to a {tream below the bridge of Stream at the 
Gartmore, I know of no impediment to the navi- e Die 
gation, except tome few parts of the river that are 
rather ftallow. The {tream below the bridge is 
about a mile long, and has a declivity of turtace of 
five icet in that thace, above which there is halt 
2 mile of deep and dead water. 

The river Gudie enters the Forth about three The river 
miles below the Frew ; ir rites from the Lough of w_ 
Mentcith, about a mile N. W. trom Cardrols, and 
runs ncarly paralel to the Forth. Ic is a ſmall river, 
but running through ſott ground, has made its 
channel very deep. It is naturally navigable for 
the {pace of tour miles from the Forth, to a mill 
about a quarter of a mile trom Thornhill, where 
there is a fall of a few teer ; from that mill upwards 
to the mill of Cardrots, it is alto navigable by a 
cut of near four miles in length, made for the pur- 
pole of drainage; lo chat the only imped ment to 
navigation is, the mill-dam below Thornhill, and 
a ſmall natural fall in the river at that place; 
where it is thought that the bottom is ſoſt, and the 
rite could catily be lowered, and the cut above it 
deepened by Fluſtes. 

The tide w ay of the Forth commences at Craig- Tideway ot 
forth-dam, which is {ixtcen miles diſtant from Al- * 
loa by the river, and ſeven miles in a ſtreight 
line. 

It is exceſſively crooked, and its greateſt bend- Is crooked. 
ings lye near Stirling, where its channel is nar- 
row when compared with that which it occupies 
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tords in it. 


Port of 
Maunnor. 
Port of 


Cambus. 


In the 
mouth of 
Devon. 


The river 
Devon. 
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at Alloa. It has ſeveral fords in ic above „faunor, 
which do not permit veflels drawins ahose tive 
{eot water to pats over them in neap tides; the tide 
is three hours later at Craigiorth-dam, than at 
Alloa ; and che port of Mannor is tie !{. heilt ac- 
ceilible at all tides tor veſſels drawin; nine tect 
water. That port lies above two great turns of 
the river, ani] velſelz may often be hindered from 
coming ro it by contrary wins and frethes. The 
port of Cambus lies three miles and three quar- 
ers farther down, and below the mot coniicier- 
able of theie turns; and the Forth is wider and 
deeper there. It lies in the mouth of the river 
Devon, witch is three miles and three quarters 
above Alloa; and has in the harbour nine teet 
water in low neap tides, and thirteen feet and a 
halt in fpring-tides. Ihe bottom at the Quay is 
compoſe of loole ſtones, and may cal;ly be made 
a foot or two deeper, as it ritts more than that 
height above the low waters in the Forth oppoſite 
to it. The bottom of the Devon above the Quay 
0: Camous, is compotecl of thetving rocks, not difft- 
cult to quarry, the floncs of which may be utctul 
for buildling ſuch works as are wanted there. 

The Devon is ſinaller than the upper Forth, and 
larger than the Gude; it comes trom the eaſt, 
and runs tor many miles through a ſine valley, 
where it has a crooked channel, and the ſurface 
of the water is not far below that of its banks. 
Part of it, from Men'try-dam to Saucnic, a {pace 
ot three miles by the river, is dead water, except 

ar 
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at two places of no great extent, the Weſt-haugh 
and Cobl--crook tords, which together have a fall 
Haut three feet, that may be removed, and this 
part of the river made the channel of a naviga- 
tion. 

Menitry-dam is ſituated a mile and three quar- xjcuary-dam 
tens from the Nuay of Cambns, and about the fame 
«i tance from the port of Mannor ; the ſurface of 
its water is ieventcen feet and a halt, above neap- 
tidcs, and fourteen feet above {pring-tides high 
water. The channel of the Devon, from this 
dam to Cambus, is perplexed with dams and ſhal- 
low places were the bottom is rock. 

Above Sauchie the chana-l of the Devon is un- 
fit tor a navigation, being obſtructed by gravel 
ters brought in by the burns, but a canal can 
be cut upon the ſouth tide of it, from S1nchie to 
the Rack-mill, alpace of tour miles. I wenty: three 
ict of Lockaze are required, to raile this ſtretch 
ot canal to the level of the turtace of the Devon, 
near the Rack-mill ; but at leaſt three feet more 
will be necellary, to carry it over the intermediate 
grounds. 

The commodities, principally wanted in the ex- Coaland lime 
teniive countries upon the upper Forth are, lime 40 ena 
and pit-coal: the conſumption of both theſe arti- 
cls is very great, and would be much greater were 
the expenc. of carriage lower. They could moſt r Dx 2 
readily be ſupplyed with the coals from the exten- Devon. 
tive ſeams of that mineral which lye upon the Ne- 
von trom the Coble-crook to the Rack-mill, many 


of 


Devon above 
Sauchie. 


Lime. 
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of which are level free, but at preſent they can 
have no communication with thele coallicrics but 
by land- carriage, and muſt ſupply themtelves at 
a higher rate either at Bannockburn, or at Stirling- 
ſhore, to the laſt of which, coals are brought by the 
tide-way from Alloa ana the coallieries {:tuated 
further down the firth of Forth, where they muſt 
be bought at the export priccs. 

Lime is ſupplied from Lord Elgin's lime-work 
upon the Firth, and from the Aberfoil quarries a- 
bout a mile weſt from the bridge of Gartmore. 
In the firſt cale, it is brought to Stirling by water- 
carriage, and tranſported by land to the countries 
that want it. The Aberfoil lime is carried only by 
land, and as the coals with which it is burnt are 
alio brought by a long land carriage, it is fold at 
a high price, but is of a ſuperior quality to the 
other. 
| Were the Upper Forth and the Devon made na- 
vigable, and a communication made between them 


vonand Fouth by a canal, or by the tide way, thole countrys would 


be mutually benefited, the one by the tale of their 
coals, and the other by obtaining them at a lower 
rate than they do at preſent. Both the countries 
upon the Upper Forth and upon the Devon could 
be ſupplyed with lime from the tideway ; and the 
people upon the Forth would have a choice of tak- 
ing either that, or the Aberfoil lime, which could be 
afforded cheaper if the price of coals were lower. 
In my report to the Right Honourable the Lords 
CommulNtoners of Polic:, in December, 1773, J 
have 
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have propoſ ſeveral plans tor the Navigation and 
junction of tliele two rivers. hat report has 
been laid beſore the public, and has been the ſüb— 
jo<t of two mctings ot the noblemen and gentle- 
men intereſted. Ar the lait oi tliete, upon the 1 2th 
inſtant, certain parts of the plans were adopted, 
4:1d ſome ad litioas made; of wiiich I am now to 
give un account. 

Ilie calculations of the Expence of navigating 
the upper Fortic were made, upon the ſuppolition 
that the diſtrigt between Crauigtorth-dam and wc 
Drip-bridge is deep water; I am now intormed, 
that there are icveral fords in that diſtrict, and in 


the tidewav, betwixt Kildean and the dam. If Cur from 


this be the caſe, and the expence of removing theſe 
ſords ſhail be tound to be conliderable, it may be 
cligible to lock up at Kildean, and to cut a canal 
Of 0aC mile in length from thence to the river above 
Craig-Annat, at a. place called the Bade. This 
cut will ſhorten the navigation two miles and a 
hilt, and will avoid the molt perplexed parts of 
the river; but will be expenhve, as the cutting 
nut be deep, and the ground is valuable. I have 
ſtated tne expence of this work in the eſtimates 
prelerably to tc other, it being proper, until ac- 
curate ſut᷑ ve. ys are made, to reckon upon the great- 
eſt expence. 


If this cut be made, a dam maſt be erected at pam « 


Craig-Annat, near the upper end of Craigtorth-C 


rock, where the river has a rocky bottom, and 


ſtones lye at hand; the height of the dam may be 
C four 


Lock at 


Frew. 


Lock at 
Cardrols. 


Plan of the 
Nildean cut 


is lad alide. 


Connection 
vith e the 


Devon. 
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four fret, winch will raite the ſurface of the Upper 
Forth to twelve feet above, neap-tides high water, 
will tupertede all dhelging below the Frew-tord, 
and will probably give a fail ciency of water in 
the Cudie to the mill near Thornhill 

Another lock and dam of five feet l may be 
erected at the Frew, which will, without dredg- 
Ing, navigate the river to Cardrols, and will give 
dend water near to the top of the ford there. 

A third lock and dam ot five feet fall, crected at 
Cardrols, will give a {uficiency of water near to 
the bridge of Gartmore, and whenever there is a 
freſh in the river, boats will cafils pats the ftream 
into the dead water above the bridge. 

It the cut from Kildean to Bade is latd aſide, 
Craigtorth-Cam muſt he made good, and a lock 
erected there of cight feet fail. The lock, former- 
ly propoſed at the- Frew, mas be placed below the 
mouth of the Gudie, where it will five almoſt all 
the dee in the Forth, and will ratte a ſufficien- 
cy of watcr in the Gudie. The lock at Cardrofs 
muſt be placed below the ford, and muſt be of 
eight feer tall at 1-ail. 

The Forth and Gudic being navigated by one 
or other oft thele mvhods, the next point would 
be, to connect it with the Devon. The beſt means 
of effecting this J have thewn, in my Report upon 
that fubject, to be by a canal through the Kerſes 
from NMenſtry-dam, and upon its level to Craig— 
forth-dam, where it muſt lock down nine fect ſix 
11ches to communicate with the upper Forth. But 

whereas 
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whereas this canal was principally intended to faci- 
Frate the carriage of coals, and it has not been 
tUiought pr babe that ſuch quantities of that com- 
m lity would immediately be carried Upon it, as 

would correipond to the expence. It is now pro- 

led to execute only that part of it which reaches 
trom Menftry-dam to Mannor, with the branch to 
Cambus, to deepen both thete ports, and to make 
proper convenienctes to tranſh'p the coals, until 
experience ſhall ſhow, which is the beſt mode of 
comhleting the communication, by locking down 
to the tides ay, or by the canal, to Craigtorth-dam. 

The canal from Menſtry -dam to Mannor, being 
very little longer than the canal from the lame 
2 to Cambus, will fave three miles failing an 
the rd-way to the boats of the upper Forth and 
Stirling ihore. The Cambus branch is neceſſary, 
becauic, by opening an export ſale to the Devon 
coallicries, they will be enabled to fend a greater 
quautiry of tonnage upon the upper parts of the 
river, and thereby rait more tolls. 

ic is propoled, to u'e the channel of the Devon Channel of 
from Menſtry dam to Sauchie, to lock up there te Peron to 
tweaty tix feet by tour locks, and to proceed to Mel- A 
lock "Huy or if need be to the Rack mill, by canal. S«uctie. 

At leaſt wo of the four locks at Stuchie can be Locks at 
cut out of a very good freeſtone rock, which will Wchie. 
greatly leſlen their expence, and is n 
allowed tor in the eſtimates. 

The dimenſions of the canals are propoſed to pimeaßons 
be lixteca leet wide at bottom, with four feet wa- of the Canal. 
| ter, 
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ter, the locks thirteen feet and a half wide, 
ſeventy two tect long, and of the falls {peciued. 
The navigation upon the Forth may be carried 
on in boats thirtceen tect wide, from fittv {ix to 
ſixty cet long, and drawing three feet and a half 
of water. Such boats, I am intorme:l, navigate the 
inland rivers of England, and go on the tide- 
way of the Humber ro Hull. Upon the canals, 
and Devon, the boats will draw much calier it 
they are narrower ; but I propos, in the view of 
a junction being etfected beten the Forth and 
Devon by locks, that all the bridges and locks 
upon the Devon canals ſhall be made of rhe 
ſame ſize with thole upon the Forth. So that 
the boats con'tructe:] for the latter may occa- 
ſionally ply upon the canals. 

The late ſealon of the year ablolutely prevents che 
making minute or accurate {urs at preſent, I 
have therelore made tome allowances upon that 
account; and I flatter myi-lt, that the eſtimates are 
near the truth. 

The account I have given of the Gudie I have 
from Mr Moriſon, who is well acquainted with it. 
Jam allo bcholden to Lim tor the levels and de- 
ſcription of the Devon and tract above Sauchie, 
which he turveyed in the year 1765. All the other 
particulars I have examined mz telt, excepting the 
tounchngs of the tide way oft the Lorch, which I re- 
late upon information. 

1 have fixed no price to the land, becauſe the 


geatlemen intereſted are better judges ot that 


arcicle than I am, 
As 


* 
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As the map of tlie Upper Forth is not yet 
ſinithed, the diſtances of places I have given there, 
are to be conlidered only as eſtimated, prin- 
cipally by memory, from a plan of it made 
in the 1767, which J have not ſeen fince. I 
therefore recommend to thoſe, who want an exact 
knowledge of theie diſtances, to meaſure then 
upon Mr Moriton's map ot that river, which he 
is now making out, and will toon publiſh. 


Edinburgh January? 


13. 1774. 
g JAMES WATT. 
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Particular PS TINHAT THS of the NAVIGATTONS upon the 
Rivt Rs FO RKI H, DEVON, and GU DIF. 


The navigation upon the Upper-Forth, | 


Cutting a canal from Kildean to the Bade, 15 wile, 
or 1980 yards long, 12 feet deep, and 16 teet 
wide at botrom, with llopes as 2 to 1, contyining 
53 cube yards in the running yard, and in all 
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104,440 cube yards, at 4 d. per yard. , 749 
Lockivg up 1 2 feet by 2 locks at Kildean . 1200 
A bridge over the cut . . 50 
A pur of ſtop gates at the upper lock - 50 
A dam at Craig-Annat, wich fluices ; 100 

: 3149 
Incidents ten per cent . | Ji4 
3463 
Land cut and covered, 60 yards wide, nearly 19 | 
Scotch acres , i g . 
The land covered and not needed in perpetuity, is 
the halt of the above, cr 94 acres, which may be 
reſtored atter the earth is cleared off 
Works from Craigforth to Cardroſs. 
A lock ard dam at Frew, 5 feet fall . 700 
A lock and dam at Cardrots, 5 leet fall - 700 
Dam in the glen of Balguh: wg to prevent the ſor- 
n auen of the Frew-tcr(d 100 | 
]hirty-thiec miles rowing path, L. 20 each 660 | 
2160 | 
Ten rer cent. . 216 
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ESTIMATE of making the Dxvox navigable from 
eltima:cd tro! 


y 


the Nack milk to SAUCULE by a canal; 


{1 
Nr Mo iton's account Ol it. 


— 


E (a a trom ihe KNack- mii to ee 
10 „ OuCn ne, Or 170 E. yards lony, 5 ' tect 
me. _ b, 16 feet wide a” ' bottom, "wk 


tones as 5 10 3, containing 15 F cube yards in 
the running vard; and in all 47 28 Cube yards, 
at 3 d. each. a . 
One mile toving path ad ra nine. L 30 
Ens tunnet tor the land waters , 
Peihug places . . _ 
Ten per cent. . 


Land for the cut 9 acres. 


Cut ing a canal from Mellock foot to Sauchie oi 
the ivove dimenſions, 3 miles, or 3230 yards 


Ins CONUMNINg in all 81840 cuoe yards a. 
3 d. each. 
Ex:ra cutting at Tillicoultry bridge ; 
Ire miles towing paths, at L. 39 E 
Scvon finall tunnels . . . 
4 wenty-fix feet of lockage moſtly cut out of a 
good freeſtone rock 
P.ithuy places . . . 
Fur road bridges, at L. 50 each. . . 


fluice tor taking in water 
Fen per cent. 


Ground fur the canal, 27 acres 


— —ꝛ— ——J—— — — 


2218 

I fo 
16 | 5 
20 12 


ESTIMATE of making the Devon navizthle from 
SAUCHIE to MeExSTRY-Dam, with Canals to Cups 
and Maxxor. 


» 


Clearing the fords in the Devon ; 30 jecÞa| 


Repairing Nlenſtry Dam . . 150 |. | 
Two pair of ſtop gates 100 l | 5 


Canal from Menfiry-dam to Tillihodie bridge, | | 
1430 yards long, average depth 54 feet, 16 feet 
wide at bottom, with lopes as 2 to 1, con- 
taining 10 cube yards in the running yard, 
and in all 23166 cube yards at 3 d. . 289 11 

Canal from Tillibodie briuge to Minnor, 1959 
yards long, containing in all 31752 cube e 


9 
— 


at 3 d. 396 180 
Towing paths and fencing the lands, L. 100 per 6-4 | 
mile . . 190 76/0, 
Enlarging and deepening Mannor pow . | 200 oc 
Three bridges art L 60 . . | 180 © 0 
Aqueduct over Foulbrigs burn N : 30 | o 2 
Three ſmall tunnels, I. 10 each | . 30 och 
Paſſing places 40 ooo 
Canal from Tillibodie bridge to the Cambus, | 
1496 yards long, containing 24234 cube yards, | 
at 34. | 392 |18.00 
Banking up at the end of it, 100 yards long, con | 
taining 3164 cube yards, at 6 0 | -0 | 200 
Repairing and enlarging Cambus Quay X 300 ſoo oo 
One highway bridge R . . GO wh OC 
Paſling-pl aces, towing-paths, and fencing 120 oo o 
| 276889 | ( 
Ten per cent. 276 70 
| 3 
| | 3045 6, 1 
Land for the three canals, 23 acres | 


The General ESTIMATE. 


The works at Craigforth 


The works from Craigforth to Cardroſs 
The Rackmill canal i 


The canal from Mellock to Sauchie , 
The Menſtrie, Cambus, and Mannor canals 


Sum total of the works. 4 
Iond for the Craigforth cut ig acres 
Dito tor the Rackmill canal . 9 Acres 


L. tto {or the Mellock and Sauchie canal 27 acres 
Leo for the Mcnitce, Cambus, and 
Mannor canal . - 23 acres 


Sum #78 acres 
E 
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Edinburgh, January r 3th, 1774 Years. 
At a pencral inceting of the Noblemen aud Geutle= 
mc of the Counties of STIRLI NGC, PERTH, 
and CLACKMANNAYN, held in the Exchange 
Coffee-boufe, upon IWWedneſtiry the twelth day f 
Famary, oue thouſand Coke hundred and feveniy 
fur Tears, in coufcquence of an atoertifeme;t 
publiſhe.l in the Eliuburah Ne wi-papers, 012 the 
15th day of December l. aſt - 


SEDERUNT, 


Lord Kaimes 

Lord Alva - 

Mr Alexander Abercromby Sheriff of 
Clackmannan aud Stirling 

Mr Erikine of Grange 

Mr Ferrier, for the Duke of Argyle 

Mr Jamieſon, tor the Town of Stirling 

Mr Graham younger ot Meiklewood 

Mr Hume of Blair-drummond 


Mr Callander ot Craigtorth 
Lord Kaluks in the Chair: 


5 T HE meeting having received the Report made 
by Mr Callander of Craigtorth, in conſe— 
quence of ſeveral conferences he had held with 
the right honourable Lord Cathcart, and with 
Meſſieurs Watt and Moriſon engineers and fur- 
veyors, relati;c to the plans and eſtimates given 
F in 
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in formerly by theſe gentlemen for navigating the 
rivers Forth, Devon, and Cudic, Which arc print- 
ed, and now in the hands of the publick, and to 
which Report are added, feveral propotals tending 
to leſſen greatly the expence of the intended nas i— 
gation, and alto to putting the publick ſooner into 
pollution of the advanta zes that may be hoped to 
relule from the execution of rote works. 


RESOLVED, 


1970, That the rendering the rivers Forth, De- 
von, and Gudie navigavle, 13 a mrature very ex- 
pedient for the advancement of trade in general, 
as well as for the improvement 6: {0c countries adja- 
cent to the ſaid rivers in particuiar, 


RESOLVED, 


240, That it is the opinion of the meeting, that 
the changes propoled to be made upon the tormer 
printed plans and eſtimates, will grearly leſſen 
the expence, and abridge the time neceſlary tor 
compleating the intended navigation. 


RESOLVED. 


ztio, That they have now before them {irffcicnt 
evidence of the practicability of the ſuid incalure, 
to be the ground ot an application to Par! ment, 
to obtain an act for the above purpole as oon as 
may be. 


W000 mn . pin. wnd wa 
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RESOLVED, 


4/0, That as it has been repreſented to the meet- 
inz, that it is very difficult to obtain an act of 
Parliament, unle(s two thirds at leaſt of the necel- 
fury expence is provided for: That it be re- 
commended from the chair to the gentlemen com- 
poling this mesting, to write to their friends and 
ac nuninmances, who either, by the ſituation of their 
{cveral c fates, or from other causes, are materially 
intcreted in the ſuccci of this navigation, to know 


from them what ſums they are willing to lubicribe, 


in order to carry thole abridged plans into execu- 
tion, and facilitate the paiſing of the intended bill 
into a Law. 


RESOLVED, 


570, That Mr Watt and Mr Moriſon be 
defired forthwith to draw out, and caule to be 
printed, the heads of, and realons tor, the abridged - 
plan, with eltiniates ot the particular expence at- 
tending the ſeveral works, necctlary tor putting the 
country in immediate poutlctlion of a navigable 
communication from the Rack-mill upon the river 
Devon, to the ports of Cambus and Mannor, 
upon the tide way of the Forth ; and from the 
ti c w y to Gartmore upon the Upper-Forth, and 
to the mill of Cardrois upon the water of Gudie. 


RE. 


22] 
RESOLVED, 


670,. That it be recommended to Mr Callander, 
as ſoon as this paper is printed, to circulate them 
among the noblemen and gentlemen concerned in 
the ſuccels of this nav igation ; and that he do write 
to them at the fame time, to know their opinion 
of the utility of the propoſed meatures, and how 


tar they will give their alliſtance towards carrying 
them into execution. 


RESOLVED, 


imo, That, upon allowance obtained from the 
honourable TxUSTFEs for Mavnt FACTURES, ano- 
ther meeting be held in the hall of their office, 
on Monday the thirty firſt day of January, one 
thouſand ſeven hundred nd feventy four years, 
in order to receive the ſeveral opinions of the 
gentlemen intereſted, and to open a ſubſcription 
tor the purpoſes as above-mentioned. And they 
direct, that thele retolutions ſhall be printed and 
circulated, together with the report and eſtimates. 


HENRY HOME. 
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